Introduction
groups is compared by x2 test.
Acute interstitial nephritis is an uncommon renal disorder, causing 2-3% of episodes of acute renal failure Results [1, 2] . There are no specific clinical features, and a high index of suspicion together with a readiness to perform The register contained information on 7161 renal renal biopsy in all cases of unexplained renal failure is biopsies in adult patients, 5347 in patients aged <60 required to confirm the diagnosis. Identification of years and 1814 in patients aged Á60 years. Of these, interstitial nephritis is not trivial, as prompt recognition 425 (5.9%) demonstrated interstitial nephritis. Isolated and removal of the precipitating cause usually leads to interstitial nephritis was present in 160 (2.2% of all complete recovery of renal function. Interstitial neph-biopsies), and associated interstitial nephritis in 265 ritis may occur at any age, but may be more frequent (3.7% of all biopsies). Interstitial nephritis (both total in the elderly [3] . This could reflect an increased number and number with isolated interstitial nephritis) exposure to aetiological agents, an increased suscepti-was a more common biopsy finding in the older age bility to interstitial nephritis or a greater sensitivity of group (total: 8.8 vs 5.0%, P<0.001; isolated 3.0 vs ageing kidneys, with already diminished function. To 1.9%, P<0.01). Acute renal failure had been a feature investigate the incidence and clinical features of this at presentation in 1172 biopsies, of which 76 demondisorder in the elderly, we have undertaken a review strated isolated interstitial nephritis (6.5%). In the of all cases of interstitial nephritis from the UK MRC cases where acute renal failure had been the presenting Glomerulonephritis (GN ) Register [4] .
clinical feature, isolated interstitial nephritis was identified in 6.5% of patients aged <60 years and in 6.4% of those aged >60 years.
Method

Aetiology
The (Table 2a) . Considering all cases (425 biopsies), and according to age (<60 years vs Á60 years) and between patients <60 years vs Á60 years, the clinical features isolated and associated disease. Continuous variables are given as the median value with 25th and 75th percentiles and at presentation are shown in Table 2a . There was no significant difference in male to female ratio, according to age group. Elderly patients with interstitial nephritis Correspondence and offprint requests to: Alex M. Davison, had a greater incidence of acute renal failure at pre- 
Epidemiology
Interstitial nephritis has been observed in 2 [1] to 3% less hypertension (13% vs 20%, P=0.06). Other clinical features were similar. Drug therapy was a possible [2] of unselected renal biopsies, although in the current series the incidence was somewhat higher at 5.3%. aetiological factor in 93 (58%) of the cases aged Á60 years and in 127 (48%) aged <60 years ( x2 P=0.02). When biopsy has been performed for the diagnosis of acute renal failure, interstitial nephritis is more freThe presence of carcinoma was recorded in six cases aged Á60 years and in one case aged <60 years (x2 quent, accounting for 3 [6,7] to 15% [8] of cases, consistent with the 6.8% we describe. However, the P=0.02). Isolated vs 'associated' interstitial nephritis. Haematuria frequency of interstitial nephritis has been as high as 27% when biopsy is performed for unexplained acute (56% vs 36%; P<0.01), nephrotic syndrome (19% vs 7%; P<0.01) and nephritic syndrome (8% vs 3%; P= renal failure in association with normal sized kidneys [9] . Interstitial nephritis appears to be an infrequent ns) were more frequent at presentation in patients with 'associated' disease. Patients with 'isolated' interstitial diagnosis in children [10], although it has been suggested to be more common in the elderly [3]. We have nephritis had a lower 24 h protein excretion (0.4 g/day,
and interstitial nephritis include Sjogren's syndrome, the frequency of interstitial nephritis when biopsy was performed in patients presenting with acute renal fail-Wegener's granulomatosis, Epstein-Barr virus, toxoplasmosis, brucellosis and tuberculosis. ure (<60 years, 6.5%; >60 years, 6.4%). The 351 male preponderance previously reported was not confirmed Drugs are now the most common cause of interstitial nephritis, and frequency is increasing. In the MRC in this large series.
register, a drug was indicated as a possible aetiological agent in 58% of cases of isolated interstitial nephritis.
Aetiology
Methicillin may cause nephritis in up to 17% of treated Interstitial nephritis may be 'idiopathic' (i.e. no aetio-patients [12] . Onset can be at any age, but the elderly logical agent has been identified) or secondary to infec-may be more often affected, as seen in the present series tion, drug therapy or systemic disease. Whilst the first (67% age Á60, 53% age <60 years). This may reflect descriptions were infection-related [5], the introduction an ageing population with a heightened incidence of of effective antibiotic therapy has led to a marked disorders (such as arthritis) requiring drug prescription. decrease in such cases [1] . A wide range of infectious The number of non-steroidal anti-inflammatory drug disorders have been reported as causative (Table 3) , (NSAID) prescriptions continues to increase, and 75% although contemporaneous antibiotic therapy may con-of such prescriptions are for the elderly [13] . In addition, fuse the aetiology. A number of systemic diseases have the elderly have a lower GFR, a higher incidence of been associated with interstitial nephritis ( Table 4 ). An concomitant disease and often a reduced rate of drug association with anterior uveitis was described in 1975 clearance. With the exception of allopurinol, interstitial [11] and appears to be distinct from sarcoidosis. The nephritis does not appear to be a dose-related phenomformer is more frequent in adolescent females, serum enon. Interstitial nephritis complicating rifampicin IgG is characteristically elevated and renal prognosis is administration is also unusual, occurring with intermittent rather than continuous therapy. 
Clinical features
The clinical features of interstitial nephritis are variable 
improved in seven, and remained unchanged in 10 by a ring in 100% of methicillin-related cases [19] but only 40% of other cases [14] . A hyperchloraemic acidosis mean of 10 days (range 5-20) [2] . The latter group were given steroids (intravenous methylprednisolone may be present. Acute renal failure was present in 26 of 27 cases described in one study [2], but incidence 1 g/day for 3 days or oral prednisolone 40-60 mg/day for 3-4 weeks) and showed prompt improvement in will depend on the selection criteria of the study. In the biopsy series reported here, acute renal failure was renal function. However, Koselj reported no benefit from steroid therapy [14] . There is no evidence that less frequent, although significantly more so in the elderly. Haemolysis and thrombocytopenia are seen in steroids hasten recovery of NSAID-related nephritis [1] .
Therefore, current evidence supports the use of a association with rifampicin nephritis. The erythrocyte sedimentation rate may be very high in infection-short course of moderate to high dose oral prednisolone (40-60 mg/day) for 1 week, providing no contrarelated nephritis [1] .
In drug-related interstitial nephritis, symptoms indication is present, followed by a rapid taper. Treatment may be delayed for 10 days in order to develop within 10 days in 75% of cases, with a rapid onset in those with a generalized allergic reaction [20] . permit a period for spontaneous recovery. However, onset may be months after drug exposure with diuretics [21] and NSAIDs [1] . The clinical fea-Conclusion tures of infection-related nephritis will usually be dominated by the underlying infection. Anti-microbial
In this biopsy series, interstitial nephritis was a more drugs will often have been given, and it may be difficult frequent diagnosis, and was more likely to present with to define which is the causative agent. The greater acute renal failure, in elderly patients. Drugs are now number of carcinomas seen in elderly compared with the most frequent precipitating factor, and early younger patients is likely to reflect the incidence in the diagnosis of interstitial nephritis and prompt drug general population rather than an excess incidence in withdrawal, with or without a short course of corticopatients with interstitial nephritis.
steroids, should result in a rapid improvement in renal function. Diagnosis other proceeded to chronic renal failure. In a review
